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ABSTRACT . ze - eg 

A. physiclegicsl measure, which does not possess the 
limitations of traditional self-report measures of test anxiety, was 
used to ee arousal during a simulated achievement testing 


situation. & sample of 119 fifth and sixth grade students ranked four. . 


academic subjects (arithmetic, language arts, social studies, and 
science} from "most difficult" to "least difficult". All Ss were then. 
administered abbreviated achievement subtests over the four academic 
content areas and concurrent physiological (galvanic skin response) 
measures were obtained. The results of this study are consistent with 
those found ‘in.other similar investigations. Artihmetic appears to 
produce higher levels‘of anxiety-angd arousal than any: other single 
content area. Further investigations of relationships between arousal 
and concurrently obtained achievement scores and a .closer examination 
science and social studies areas are nugesered. splice 
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The antecedents, nature and consequences of test anxiety among elementary 


} . ‘ 
children have been topics that have stimulated the interest of numerous ‘i 
' ’ ' : [ » ‘ ‘ 
researchers in recent years, In peared the results of many investigations have 


concluded that test ane is ‘s~phenomenon of i iad importance in the educa- ~ : 
af 


tional eabhing because'testing and the sod ot test results: in decision making’ 


‘is. s0 common. . , : , . 
. 7 ra E as al 
Despite the great interest, the apparent.imiplications and the desire of 
/ 


’ educators to acquire an extensive body of knowledge a | all aspects of test 


anxiety, a Bomppeeusive aiid: widely hel theory has failed to spimerge 


: hcaihes 1969)... The nupibenna Tudor stencies in the research literature 


: and. many questions yet unanswered have been inhibiting factors in the 


. 


= deyelopment of an adequate thqory. a a 5 


Some investigators have attributed the inconsistencies in test anxiety results 
/. , 
; / 2 : 
to the measurement instruments which have been used (Krause,.1961; Lazarus, e 


i « 


1966). The most common method of measuring test anxiety is the self-report 
3 : 


scale to which the individual'r¢ports his own unique,, phenomenological 
é rie vs 


experience of anxiety. Ther¢ are several problems with self-report instruments. 


aa 2 SS ‘ 
The validity of such scales, is dependent upan the individual's ashore intro- 


s ~ 


| spective report of his affective experiences. Such dependency may present some 
\ ’ ' 3 


unique problems to the anxiety researcher, becausé these indicators may not 


Tiss 


‘ 


> 


‘ag a ‘general phenomenon which exists to the same degree for each individual 


.not a stable phenomenon, 


me oe : =. ee e ¢ 


: ; v2 ‘, E * ? : . . * 
have entirely consistent referents concerning the phenomenological @xperience 
. . ‘ * -y . : * ‘ 


i affect. — } 


dhe most significant problem of self report test anxiety scales, particularly 


as it applies to the present study, is the availability of only one score to 


represent test anxiety in all testing situations. Because of this deficiency 


¢ 


researchers haye had to satisfy themselves with the treatment of test anxiety 


with respect to all tests. The availability of only a single score has necessi- 
tated this approach to the study test anxiety. If indeed test anxiety is a stable - 


. 5 ‘ ; 
function across ali aaa Salar wise then beesiieonsl-selt shia eidanies 
are appropriate, nowever, there is some reason to believe that anxiety is 

. > . . s . 


rs 
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d \ Lazarus (1966) has cofftended that different stimulus situations will create - 


different levels of arousal depending-upon the threat of those stimulus 
conditions as 8 perceived by the ohserver. Applying this argument toyah 


schiaveniant testing situation ‘one oud reasonably expect a variation in 
. 
' 


experienced snxiety when several conjeht area achievement'test3, each posing 


different degrkes of finest to the test taken; are administered. A logical 


~ 


iasiteption, based upon Lazarus’ “(1966) reasoning, would be that the more ; 


: ’ ; F ‘ 
difficult and hence more threatening the content area subtest, the more 


4 hak : ‘ 
highly anxious the individual would become. Conversely, ‘tests over subject 


, aa: ; ; 
matter perceived as-less difficult and less threatening should result in lower. 


‘s levels of anxiety. The purpose of the present study was to investigate whether 


. = » ' 7 S ‘ 
relationships existed between academic¢ content area-difficulty and measures 


4 S| 


v ( 


J 


_of test anxiety specific to different content area subtests. % dé f 


Although some effort have been made to measure situation specific test 
anxiety with self-report instruments (Forhetz, 1970) these scales were ‘hot ae 


designed for that purpose. Therefore, ‘another measurement tool was sought 


which would overcome the reliance cen the self-report single score measure, 
by yielding accurate aetimatee of differential levels’ of test anxiety in an 
achievement testing situation? Behavioral indices, Ladipaiieed by Tolman’ 
(1968) whee given consideration but rejected Meause they have failed to : 


produce convincing demonstration of their effectiveness in estimating anxiety 


. processes. Ratings made through behavioral observation have not proved to 


. 


- \ 
bel dependable basis of influence about anxiety (Lazarus, 1966). -. . 


A second alternative to self-report scales, and one which has become 
3 ; 7 


increasingly popular in recent years, is the physiological measurement of 
affective experiences. finprBed instrumentation and new processes to 


reduce ar analyze psychophysiological recordings rapidly and effectively are 


. 


factors which have spurred the interest of social scientest ‘in physiological 
research, A phy sioMMgical measure whieh has gained favor among some 
anxiety researchers is the galvanic akin response (GSR), The asR is an index 
_of the changes in the level of activation a the individual which are obtained 


by measuring the degree df resistance afforded by certain parts of the 


hed to the passage of a minute electrical current through their surface - 

Eng i . » : : : 
(Duffy, 1962). The GSR née been found to be very sensitive of emotional arousal 
and is convenient as an nee ee of autonomic activity, factors which had led 


to its widespread application in psychological investigation (Levi, 1967: 
: - fg =. 


“ Edelberg & Burch, 1962), . oe 


4° 


The focus of’ the present study was on the measurement of test anxiety in 
> ‘ . ' ie 
Yr . ‘ : a: 7 


7 an achievement test, setting where different academic content area subtests 


were admiticteredy The GSR i ach aia index was seletted for use in this 


investigation becausé it Zitwuat for the collection of continuous data thus 


~ 


providing thé ‘opportunity of determining whether subtests over subject matter | 
, . ; 1 3 ‘ - ; 
rated as "most difficult'' and those perceived as "least difficult" result in 


’ 


differential arousal responses. me ; : a 
° a5 \ 5 ¢ - 
: The following research hypotheses were investigated in the present study: 3 
. - 2 . , s . 
ce ‘(1)’ Greater physiological arousal will be associated with that 


‘ content area rated as "most difficult" by the majority of 
. Ss than for the academic content area perceived as "least 
. ; i oe by the majority of Ss. 


(Be 3° » (2) Thode Ss rating arithmetic as "most difficult" will manifest 
; ‘higher ' phYsiological arousal during the administration - a i 
1 of an arithmetic subtest than those Ss rating arithmetic’ > 
: as "least aunt”, j 


‘(9 Those Ss, rating language arts "most difficult" will manifest’ 

; higher ‘physiological arousal during the administration of a 

. © 4 language arts subtests than those Ss rating language arts as ° a 
' "least difficult. . 


: ; _‘ (4) Those Ss rating social studies as "most difficult" will x 
: . ‘ manifest higher physiological arousal during the administra- 
tion of social studies subtest:tham those Ss rating social 
- studies as "least difficult". 


(5) Those Ss rating ‘science as "most difficult” will manifest 
higher ‘physiological arousal during the administration of 
a science subtest than those Ss rating science as “east difficult". 


a - 


Method ES 


"- Sample : : | ‘ i ar -_ ; 7 


ae 


The experimental sample consisted of 61 male and 58 fegnale fifth and sixth 
ofl : » .% i RES, = ae 
grade students from three ai districts in Illinois. One school each from 


¢ 


: 7 : 5 : : 


from northern, central, and southern linois were used in the investigation, thus. 


« giving the sample a representative geographical, racial and socioeconomic 
A ‘ ° oo? i » 
balance within the state, Twelve subjects from each ¢f 12 clagsrooms were 
selected for participation in'the study on the basis of several criteria; (a) it was 


: a ‘ « 
necessary to have recent IQ and achievement test mcoves available and (b) equal 


‘ numbers of Ss from each of the three IQ ranges, 89 and below, 90-110, and lll. 


and above. Random selection of Ss wis made from those who met these criteria. 


’ Instrumentation ; . 


-_ >; 


N short achievement test consisting of four teri-minute subtests was con- 4.12 


structed from items contained within the SRA Achievement Battery. The arith- 
m ¥ » 
metic, language arts, sdcial studies and science content areas were tested. 


The abbreviated achievement battery was developed specifically fgr-use inthe _¥ 
"\ 4 ‘ ; ‘ : | ® 
present study, and for the sole purpose of creating’ arousal levels fh t might oi 


be expected during a-normal*’achievemient testing situation. The insfrument 
was neither intended nor used for the purpose of measuring achievement. 


. Apparatus + 
An E & M Instrument Co. ''Playsiograph Six" polygraph recorfler -was the - 


apparatus used to collect .GSR data. Through various modifications of the 
< = Sy 3 ; ae 


original equipment it was possible to obtain GSR measure’ on twelve subjects 


Py 


from each participating classroom. al silver/silver chloride Ag/AgCl) 
4 “ 


ted reference electrodd were attached 


1 active electrode and a large silver pla 
4 , - 


~ 
" 


to one hand’and wrist of.each subject according to the proce ure usedyby | 
Nighswander (1970). Wires thirty féet in length made it po sible to extend \ , 
a" ag man k' 
\ 


<- 


the electrodes from the Physiograph to every position in tHe classroom: - 


ca 
‘ 


r) 


A sodium chloride (Sanborn- Redux) electrode parts was used asa conductive. 


“mngdiun berween the metallic electrode surfaces and: the ‘skin, 2 


¢ 


Experimental procedure. e aed 


“he i i 8 ; x 
Several renner to the uoEneres a graduate iri who otherwise , 


« 
cy 


‘ ; _had no contact oti the™ sicpapiensniial Ss, distributed a brief questionnaire to 


L ‘all members of the participating classes, Ss were askgd to rank the four * 


* ‘ 
« j 


academic content areas, arithmetic, language arts, social studies and . 


4 : . ‘ : : ° » 
science, from most to least difficult. ; : 


es 


The. aby before the experiment was conducted, the experimenters (E, & E2) 


‘ “ introduced themselves to the, S: Be and briefly desenBed the procedures and 


activities of the next day and informed them that an achievemeffMtest would 
.* < 


« 


be administered. On data collection day,. prior to the commencement of | 
. c . i by 


classes, and before the students entered their raomg, the’ Physiograph was 


maved in and positioned at the rear of the classroom behind a rge folding . 
screen. Electrodes were extended to the desks of the Ss and the Wires were he 
7 : taped to the floor, | When the students entered the rbom the lae suede | 
ae Gs were ‘geet to proceed to the ee and a their hands’ carefully. 
{ Upon return, ‘each S's -non-dominant hand and wrist was given an asiditional 


cleaning with alcohol whereupon the. electrodes ure attached¢ ‘in experiment , 
‘ began immediately ‘after all electrodes were attached. 
i e 


The first 15 minutes of the experiment was an adaptation perid to sia ee 


the Ss to adjust.to the feel and novelty. of the electrodes. During this time E> 
showed. a nona rousing film slide while E) calibrated the GSR instrumentation. 

: Pare j & 4 
When adaptation was achieved the four ten-minute subtests were administered — A 


> 


» 


e¢ 


’ consecutively in an prder which had been randomly determined prior to the 
“\ collection of daia. Continuous GSR data =~ obitaiied ‘during “each of the 
af a ‘ 
subtest administrations and for a 15 minute period of,time following com, 
"pletion of the last subtest. During tis meee sedate of the study another ~ 


set of film slides were shown, The entire experiment was conducted in 


. / 
approximately 1 3/4 hours. Sy ee 
. al - 
Analysis of data . . 
é . * 
The GSR recordings obtained during the experiment consisted of sus# 
: ae . t 


‘tained changes in basal skin resistance from a pre-established baseline. 


Resistance values were converted to conductance units as i einai . 


by Lacy & Siegel (1948) and changes in mean conductance from the preceeding 
- . ‘ “ 


- pretest baseline of the preceding tests, were computed, For every ae 
‘ a Sad . . 
experimentalt S a change score, -in conductance units, (change from the x 


, i ’ 
immediately preceding conductance level) was available for each of the 
. M \. 
four SRA content area subtests. ‘The analyses seeebes of computing 
; : 255 


t-tests for differences between conductance means for groups rating content 


areas as "most difficult'' and "least difficult". A .05 level of significance 
1 ' 


was used in testing all hypotheses, 
’ ry a) 

Results 
< J ° 
é : : : { er 
The results of the study are found in Table 1. Three of the five research 


hypotheses were confirmed. Hypothesis number one, was concerned with 


.- differences-in pasdtuniasee levels between the academic area rated "mest 


difficult" by the greatest number a and the acadentic area rated "least 
: | 


. a is 


= difficult" by the greatest number. Arithmetic was considered most difficult - 
; F r ; ‘ 
‘and language arts least difficult. A t-test for differences between the mean 
' : . : ' iy 
“conductance levels showed that the arithmetic mean wad significanfly greater 


. 


e : -. @ 
. Gas 05) than the language arts mean conductance level. #F 


TABLE 1 
e ede - \ f _. << LJ 
. Pee : - . i ‘ 
Conductance Means, Standard Deviations and Tests of - 


‘Significance for Groups Rating Academic Subject Matter , ‘ 


; — Areas as "Most Difficult" and ''Least Difficult" = 
§ © . 
2 ee 
SSE 5 : 
\ e . 
CONTENT AREA GROUPS 
SUBTESTS. Most Difficult Least Difficult . ‘ 
€ : ; . ‘ \ ie P 
‘ n, SO «= oe YS sD t 
' Arithmetic - Lang: Arts 37 1,62 2.i1 37 72 142 2,12*, 
Arithmetic : Vs f- 1.62 2.11 ° 3%> °.79 1.99 1, 69% ~ 
/ 
d 
Language A-rts 144 «1.49% 1,07 37, 72-42 7 
. ° a co. 
Social Studies VW .. 782 .88 10 - 62 1,2 - 50 
Sciefice 1? ier «ka * U {Be ee 51 ; 
. ° a 71s Se” OC : 
, *p<. 05 : se . ; ‘ 
Hypotheses 2, 3, 4 and 5 were formulated for purposes of testing whether * e 
e 
those Ss who rank a particular content area as "most difficult", experience : 
greater arousal during a test over that subject niatter than Ss who ve same "2 
. rat « eo 
: ; 
"academic content area as "least difficult". The second and third res@arch a a 


hypotheses were supported. For both arithmetic and language arts, those Ss 


ranking these two academic areas as most difficult had higher group mean 


e- 


eonduct#fice levels than their counterparts who had ranked the eda 


areas as least difficult (p< .05). 


: SK _ 10 


? : a ce 
The lagt two hypotheses — not confirmed. -No signifitaht differences 
between conductance means for groups inicating social studies or science, * 
ene ; ' 
most and searecaleot were found, - ow. ; ; 


»- t : Py 
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Discussion F 
. : ' = ‘ e : . . ee sy é 
» , The results of this: investigation appear to add very meaningfully to the™ 


| 


wealth of knowledge that has‘ been developed on the topic of test anxiety. ' 


: Certainly the study has provided evidence which, indicates that test anxiety 
B5 - Me f * g ae . v] 
is not a stable function across all types of achievement tests and therefore 


may not be appropriately represented by a single veh alone. Lazarus' ® ~ ~ . 
bd re 2 ’ . f : . 
(1966) contention that situations varying in threat value will create differ-, . 

‘; ’ é ; 
ential levels of physiological arousal has betn supported in part. For two 


« ( 


2 , * 


of the four SRA, subtests administered (arithmetic. and Tanguage artg), Ss 


who reported these academic areas as mo8t difficult - and we: might assume 
y , . . . 
‘more threatening - experienced greater ‘physiological arousal during 


r 


‘corresponding subtests than Ss who reported thdse areas less difficult. 
* 
These results relate meaningfully to those reported in other studies of* 


. SD . omawhas similar nature, Nighswantdér and Beggs (1971) also found that 
- the iene ‘sonduetieice level for all Ss combined, (perceived difficulty was 
not of concern), was greatest during the iidiabiie subtest than any of the 

other three SRA subtests. in the present study the group of Ss. who reported 


arithmetic as most difficult had a higher cance! mean than groups % 


, e 
‘indicating other content 4reas as most difficult, Neale, Gill and Tismer~ 
(1970) in.an interesting study of ng ieesnenina between attitudes toward 
rn ; 


10 


~ 
€ ‘ 
. ° 


academic subjects and achievement also found that attitudes toward arithmetic 


‘ 
< i ar . . oar ; 3 


were lowest.of the four areas sampled and that‘a significant relationship existed 
between arithmetic attitude scores and arithmetic achievement fat boys. 


_ Forhetz (1970) conducted unique study of test ateaty in which he administered 


a self- -Yeport anata (the Test BREST Sénie for Childres} on Fepeated occasions 


to’ Ss reporting arithmetic as "most difficult" and spelling =e least diffi ‘cult, 
a sect 
His results showed that the scores on the TASC, which a administered ; 


concurrently with the SRA Arithmetic subtest, were significantly higher than 


TASC scores obtained in close temporal proximity to the spelling subtest. 


« s - 


A common thread running through ‘the results of all these studies focuses 


a ~ 


on the arithmetic content area, Attitudes toward arithmetic are low, and 


arithmetic,had been rated as most difficult of all subject matter areas 
< oe " wits ia a | a 


j sampled. These attitude and perceived difficulty measures were-found to 
be related to achievement scores and to both self-report and physiologieal 
er ee . ; te 


measures of anxiety and arousal Falntve 18 arithmetic subtests. ; : 
, The results corresponding to the language arts subtest (with Fespect to 
the first hypothesis) were consistent with Forhetz's (1970) findings, His Ss 
tr rh spelling ia part. of the language arts subtest) as least difficult and 
, : 


theit TASC scores obtained agncuerently with the administration of the . N 
4 - Fi > . ’ : ‘ ; ‘ ; 
spelling eet were lower than,those aeecmsted with the eailpaaite subtest. 
“4 
For the. four cil related to comparisons betweeh conductance te 
See j >} ay 


means of Ss rating the four academic subjects as “host and least difficult,: ff 
z oS 


par apiiiade and language ‘acta re were as hypothesized, “Ss rating " : 


a, i 


tigi two areas “most difficult" had significantly higher mean ‘conductance. , 


’ “it - 


scores than those rating them as "least difficult". The social studies and 


scienee areas did not produce results supporting the third and fourth hypo-" 


theses. Although die outlgsiancs means associated with the "most difficult" 

perceptions were higher, the differences were not significant at the . 05 

level. The mean oh charon teuale for the "least difficult" groups 

approximated those associated with the arithmetic and language arts subtest, 
* however, ‘the conductance means for the ''most difficult” social studies and 


science groups were much lower than for the other two content 4reas, These 


results indicate that perceptions of content area difficulty for social studies 
‘ ‘ 


and science may not differentially affect. chynteisuieat responding during 
the administration of dormenpondite subtests. e 

Several areas for further investigation are suggested in reviewing the 
results of this study, A follow-up of dhapuivant ieventeatnn wili tous 
on peldtionshina between shysiotonloa? measures of arousal and concurrently 
sbtained achievement subtaek ainten, In the present investipation, the aise 
tests ware nest for the sole purpose of acabbing arousal, - Future studies, 
which would permit dhe collection of both physiological and achievement 


_measures simultaneously, would hopefully allow for the identification of the 


» stimuli within an achievement testing situation that could create ‘threat and 


F { : . 
igs trigger high levels of physiological responding, 


The science and social studies results also seem to point to the need for 
we ve ; ‘ 


further investigation. Although no significant relationships were discovered 
here,:a replication with larger samples would be recommended before drawing 


any definite conclusions. 


. 


’ Summary 


or \ : e f 


A physiological measure, which does not possess the limitations of tradi- a 
A aay ; 
tional self-report measures of test anxiety, ‘was used ho measure arousal 


during a simulated achievement testing situation, -A sample of 119 fifth and 


sixth grade students ranked four academic subjects (arithmetic, language arts, 
social studies, and science) from "most difficult" to "least difficult". . All Ss 


were then administered abbreviated achievement subtests over the four 


academic content areas and concurrent physiological (galvanic skin response) * 

measures were obtained, “The results showed: Z ; . j on 

(1} Physiological,arousal during a subtest over the content area rated 
"most difficult" (arithmetic) by most Ss was significantly higher 
(p<. 05) than arousal during a subtest over the content area 
(language arts) rated "least difficult" by most Ss; , 


(2) Ss rating arithmetic or language arts content areas as "most 
difficult" experienced significantly higher arousal during sub- 
tests over these areas than Ss who rated corresponding content _ 
areas as. "least difficult".. * 


(3) No significant differences in physiological arousal were obtained - 
during subtests over science and social studies for Ss rating 


these two content areas as ‘most difficult" and "least difficult". . 


The results of this study are consistent with tose found in other similar . 


investigations. ’ Arithmetic se produce higher levels of anxiety and 


a 


arousal than any other single content area, Further investigations of 5 


y : 
{ " ‘ 


relationships between arousal and concurrently obtained achievement scores 


and a closér examination science and social studies areas are suggested, 
} 
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